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(54) mwozm ft*mftwm. ytn&mmmRrfitm&®jjfk 



(57) [Sft] 

( I ) : (Yl) m Rl (COY2) n . ^ (II) : (Y 
1) m Rl (NCO) n &tfSC(MI) : (Yl) m Rl (Y 

S„ fiL Yi li. /\ny>»?, -or2 s -oco 
r2 s^sr. Y2 li, nnyvB^ -OH, -OR 

2 m*m?o Y3 -OH, -NH 2 Xli-NHR2 

*a-r. y4 /\ny>jgi?*a-r. r 1 i*. fisae 

R2 ti, J^SS»1~2O<DB§fl35ffll0? 

stf n i* 1 ~ 3 ©sia^s-t., 



.1 

j 



(2) 
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IBiC ( I ) , (I I) St? (1 1 1) <D^mfrT-a3-tl£<t 
<tt 1 ^lc < fc£feif{|S<t£c:<DliIlc^LT&££<k£'f§ 



(Yl) m R1 (COY2) n ( I ) 

(Yl) m R1 (NCO) n (ID 
(Yl) m R1 (Y3) n (Ml) 



<SU buIBiC (I) , (II) Rtf(lll) Y1 It, J\ 

P^'VH^, -OR2, -OCOR2, -OSO 

2 R2 , -COY4 , -COOR2 Xli- (CO2O, 

£«-To Y2 it, nufsm^ -OH, -OR2 , - 

OCOR2 , -OSO2 R 2 Xlt (-O-) 1/2 

"To Y3 It, -OH, -NH2 Xli-NHR2 ^g-To 

Y4 It, /\py>g?«st. R1 It, g§fagL<U>F 

tffla>ims;tt<b*X&* 55#B*gi!<b*:*S, xitililt 

^*=&a-r„ r2 it, ttxsn ~2 o<D^BSfi!im<b^ 

Sx ^#®6^<b7j<^S, Xti^^^S^^To mM*n 
It, i~3tDilia^^t- 0 

fii3?^2] ico), (id si/dio ©c^rti* 

T-a*tl^<b^A\ TIB5t (IV) (V) ©l^ftl 

So 

Y4 -R1 -COYS (IV) 

fSL, BUfBiC (IV) (f, Y4 RtfYS l* N /\ay>S? 

Tt^Ttj;t\ ri it, mmx.itt$&%i<Dmftf5i£mt*. 

Y4 -R1 —NCO (V) 

ffiU MIBiC (V) Y4 It, nay>Bl?*S*-. 

ri it, ttfnx(i?^®Bra&Kft:*xs. 5?§)Bij* 
mmm3i &Mt&*** tibsc am , cvio ; 

(VIII), (IX), (X) , (XI) , (XII) St>'(XIII)<0^ 

f'tifrT-s* tizmxm 1 xit 2 iciBKw^^tt 

So 

3* (VI) 

Hbi] 




(VI) 



tuIBiC (VI) (*>, R4 , r5 &tfR6 i£ x 7kf$t@i^, /\ 
Pyvif. -NO2. -OH, S^tlT^Tt>«fc^ 



Tt-t^SffijgHbTkiiSS^SL, £n6ltSCMt[5)L: 
?*on<tl^U S&^Tl^Tt.tlA, R7 it, ^ 

H?xi*K*ai ~i ocDsg)»^^b*^s^a-ro z 

1 It, zkJSE^ -NH2, -NHR8 X -oHXli- 
COOH^gf, R8 ^ SJ&^ftT^Ttil^lilgfc 

1 ~4<Dmftfimmit7i<.mm%:m-?o mit, i, 2, 3x 

li4^-To nit, 0, 1Xl*2«-«-ro 
iC(VI I) 
»b2] 




tu!Bit(VII) (p. R11, Rl2StfRl3 it, Tk^H?, 

/\a9*>JK?. -NO2, -OH, BSS^nr^Ttcfc 
c^isi&i~i oroflitesiS{b7k*s, xitB&s-tiT 
^Tt<fci,^§si^b7ki^*^au cnsttsiscia 

UT&^T'txfc^L, SSoTUTtJ:^. Rl4»tfR 
15lt, E»**lTl/'T i k«fc^BHR» 1 ~ 1 0 

i~i 0 commmmit^mm^mro z2 

^f, -NH2, -NHR17, - O HXli- C O O H £g 
To R 17 li. B^*tiT^TtJ:t^^S(1 ~4(DSiBS 
^fb^X^S^afo xHi, n^CT'y^mT. mlt, 

ijz.it 2 *m.T« nit, 0, 1 xti2£n-r„ mu R 

14, R 15&tf r 16^gT7k^^J.^©STS^ £ 
Z2 It, -NH 2 , -NHR16, -OHXlt-COOH 
?8U nit, 1Xte2*S*-„ 

iC(viii) 
[<b3] 

X' x' 




(Vffl) 



SuIBiCCV1 1 M2 Fe, RuXliOs^^ 

^-To X2 li, MP^r>Jg^ -OH. -CNXli-S 
CN^ST 0 R2WR24^ 3jc»JS?. /\Pf>S?, 
-NO2 , -COOH, -OH. -NH2> -NH 
R25, oaBSfl&ttKfbTkXS* S^tiT 

cfe<, R21-R24tfyj>£< it-Otis -COO 



(3) 



2000-82506 



H. -OH. -NH 2 . -NHR25, Xlifcf'J v-'/Ugfr 

xC(IX) 
Hk4] 




fylBit(IX)c|i. M3 a. Fe> R uXliO s 

■T» X3 li N /\a?Z/&^ -SO4 . -C I O4 . - 

OH, -CNyUt-SCN^mTo nit. 0. 1Xli2 

£S-r<, r3i~r36^ 7 mm^ /\py>s?, -n 

O2 . -COOH. -OH. -NH2 . -NHR37, 
SftSn-l 0<Dflia5S^b7j<^S. 3?§StK<k7k^Sx 

.fcl^L. I5oT^Tt ) J:< > fro. r31~r36<e>/J>£: 
<<!:*>— oli. -COOH. -OH. -NH2. — N H 

r37 % 5u±¥>jV/imt?e>mwi-nz>i o^at. r37 

SC (X) 
Mb 5] 



(X) 



MIBit (X) M4 li. Fe. RuXliOsfl)IS?$ 
a-Tc R41~R51(i v 7j<fgjg?. MPy>^. -NO 
2. -COOH. -OH. -NH 2 . -NHR52, mm 

0 ©Bgflfifi&gHbTksit*. 5f§Sim<b7j<*». X 

L^U S?5:oT^Tt><i:<. fro. r41~r51©/>^< 
tt— Oli. -COOH. -OH. -NH2. -NHR 

523mn°u ->';usfres*R*n^ 1 o^a-r „ R52ti, 

SSS*tlT^T i fe«fct^SSai ~4©KBSfiiBHfc*SR 
X(i^SS?im<b7j<*»^«ro 

iC (XI) 

Hk6] 




(X I) 



MIBiC (XI) tp. M5 H 2 . Mg. T i O. VO. 
Mn. Fe. Co. Ni. Cu. Zn. GaOH. Ga 
CI. I n C I . 3?Ji. S n OZmT. R61~R64^, 

tKRji-?. /\pyvi?, -N02 . -cooH. -o 

H. -NH2 . -NHR65 x mM®L 1 ~ 1 OOflifl&Sijg? 
<k7j<*». B^*tiT^TtJ:^7?#Sl^k7jc^*. 3?. 

t N U. I6oTmJ:< > fro. R61~R64<7)/i>^< 
^t— Oli. -COOH. -OH. -N H 2 Xli-N H 



(4) 
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Tti L^HtiS 1 ~ 4 ©Biffi5ffii8Hb7i<i§g, 5?Ji5?SJ5£ 

it (XII) 
[fb7] 



IXDI 




BulBiC(XII) tf. M6 li, H2 . Mg, Zn, Ni. C 
ck CuXliPd?it„ R71~R78ii % A 

ai~4(D7Jl/H*->S, ■8t$tl?l v ?t»<l:lHK]IHft 

i~i ocofliafi)KMtoJ<^»x xiiajftT*-nTt>Tt»<fc 

l*T«b <fc L^S^^kTkSSXli^^S^a Lx fro 
C*1.6©'J>£:< Oli, — N H 2 -NHR79, -o 

H3?Ji- C O O H Tm&2tltc7 1 -yl/S, X&bf'J v> 

xt(XIII) 
Kb 8] 



A 5 - N 




H - A s 



(XIII) 



HijfBit(XIII)cf>s A5 li, -NH 2 -NHR81, -O 
H, -COOHgL<litfU 5?;U8T«Jft*nfc3?Sflt 
SHbTkiKSg L < tiB^JfcB&sHbTklilg. Rlt t° 'J v-Zl/S 
R81(i. S^ttTUT^cfcl^SffliM ~4© 

6 3 ©^rnfrlcfSiEWTt^iSttmilo 

^(itfiLTSy, R-ft©ma©— 75 flWJS 1 fr 
6 4 ©l^fttftelBK© £ t 



[fP£©l¥*ffl&iaBj§] 
[0001] 

t0 0 0 2] 

3ttx*;U*-*H»» Smx^yl/*-lc^J|S!-r^,5tm^ 
¥3»#-tK p - n &-£ZBf$. Lfcft3t*»*3fttf J£ < HI 
LTRfcSI«{b*tlT^S. LfrU BylBS£it±|5§ 

[0003] —f5. jtx^^u^-^mmx^i/^-ic^ 
t<o»iB-piB**3tt««{b^s(5*3pjfflLfcaa*ii« 

[0 0 0 4] fCT% K3fc¥aM*©«iEU:. ti^a^<b 
LTs >'7 7 -Vfe^-¥>*-t>7 : >^fe|g^©W^fe^ 
r-'JX (2, 2' -titfU VJU) (II) 

tfN*&tvr£>j« a*%*©i«g±^wa**s6Ta5* 

CiiftaiSflTVS (T. O s a, M. F u j i h i r 
a. Nature. , 264, 349 (1976), B 
rian O' Regan. Michael Grat 
zel. Nature. 353. 736 (1991). 
»H¥ 1 -2 203 8 0*iHB*) . 
[0 0 0 5] LfrLfctfS. cnS©feilS<b£tt*3fc¥ 

T'fc^tl^RgStffc*. C©Bilia*«l»T*35S6t L 
T» y- 7a/7Pbjl/H)i h*->5/^>^*{b->7» 

SNCHS*#*S»iM13R**lTl/>* (T. Osa. 
M. Fujihira, Nature., 264, 34 
9 (1 9 7 6), »5-1 249 6 4^iilBff) „ 



(5) 
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[0 0 0 6] 

si<*:-r^c bps* *H%«ai*nt=«iJi5Ntt 

[0 00 7] 

<1> ¥#i*©ara±ic. ss^tEBTSTSBit ' 
( i ) % (i i) aif (i i i)<ot^nii^T«*n*ft^ft 

<D'J>&< tt1 glCfc-Sfb^RSgflgt, K^HRSMct 
SIS LTlWISAfcJBJ* L»SfeSS<b£»©<!>*: < £ 
1 »c<fc*fe*M£€C©Hte*i LT£*Cfc*1#»d: 



(Yl) B Rl (COY2) n ( | ) 

(Yl) m Rl (NCO) n (10 
(Yl) ra Rl (Y3) n (Ill) 



11U BufBfC (IK (ID Ktf(lll) f« Y1 It. /\ 

□ y>S?, -OR2. -OCOR2 . -OSO 

2 R2 . -COY4 . -COOR2 Xt±- (C0)20? 

*T. Y2 it. /\ny>Bf» -OH, -OR2 . -O 

COR2 . -OS02R2 Xt± (-O-) 1/2 

Y3 (J. -OH. -NH 2 Xl*-NHR2 ^gt, y4 

it. /\py>«w«r. R 1 ffl»6L<tt*tta 

OIUffittft4b!kXS« £SttJ£{b*XSXI*«Xat&« 
SITo R2 (i. kX»1 ~2 0©BiB6ffilBe<b*^», 55 

[0 00 8] <2> jC(I), (II) Rtf(lll) ©l/» 
TttfrT-STJrftSfb^tJDtfx tibjC (IV) SO-' (V) 0) 

Y4 -r1 -COY5 (IV) 

ffiL. sulBxt (IV) Y4 SOY5 (t, /\ay>ii? 
S?U cneiiStMclIl— T'SoTti^U S&o 
Tt*Tfc«fct\, R1 I*. IS«X(i^lS«l<D, Mfi&ttfb 

Y4 -R1 -NCO (V) 

ffiu huIBiC (v) y4 i±. /\ay>jg?*«r. 



R1 tt, iSfflX(i^gSffl(D, BBIIfittKfbTkXS. t?§& 
[0 0 0 9] <3> 6X1b61Uk TIBS (VI) , (V 

id . (vni). (ix). (x) , (xi). (xii) atforn 
l)©^,^■rn6^T•s^tl^HlJl^< 1 >x«< 2 >icib«<o 

[0 0 10] 5t (VI) 

Hb9] 



R 4 R* 




(VI) 



fijlBiC (VI) R 4 % R 5 SI>r6 te. 7k*B?» /\ 
nyvK?, -no 2 . -OH. IftftlT^TtJ:^ 

«*ai~i orosgKSs^bTk^s. xttMiftamTi" 

Tfc«fct*35*««<b#SI5B**U C+lSttStHcl^lL: 
TSoTtKtfU SSoT^Tt<fcl\ R2 li. *ip§ 
H^XttBHRft 1 ~ 1 0©lSJK«BHb****3ir. Z 
1 li. -NH 2 . -NHR8. -OHXli- 

COOH^it 0 R8 (*. S^^+lT^Tt^t^^St 
1 ~4©Bgfl35ffijro'fb*lR*«-S-r„ nrUi. 1, 2. 3X 
ti4=&S"To nl*. 0. 1Xli2£g|-t„ 
it (VI I) 
[fbl 0] 




MIBiC(VII) R 11 , R12SOR13 TkjRJR^ 
/\ayvjs?s -NO2. -OH. B&*tlTl^T i t»<fc 

^Ttxfct>3?S«SB^b**S^SL. cnSttSlScH 
U^SoTtct^U S&oT^Tt,J:l,\ R^SW R 
15l±. jjcjRfli^ I)S?n.T^TtJ:UlIilS 1 ~ 1 0 

8Mb* JR* U C ti 6 fctSCHc iq U Tfe -a J: C 

1 ~i o©si8S^(b7K^s^a-r„ z2 (i. tkxjb 

— N H 2 . -NHR17. -OHXti-COOH^a 

r. Ri7«. B«*tiTt^T i b<fci'»K*ai ~4<7)flga6 

1Xli2^a-T 0 nti. 0. 1Xli2^aT„ (ML. R 
14. Rl5Rt>Rl6^ T7 J<^?J-X^<DgT^^<!:^. 
Z2 ti. -NH2, -NHR16 % -OHXli-COOH 



(6) 
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it(VIII) 
lit 1 1 ] 




BijlB^(VIII)^ M2 li % Fe, R uXliOsfDJF.^ 
gt„ X2 /\py>g?, -OH. -CNXti-S 
CN^Sf. R21~R24^ Tk^H^x MPy>JR^ 
-NO2. -COOH. -OH, -NH2, — N H 
R25. ggSPtgf 1 ~ 1 OQlBB&BiKtlaKJRS, B&TTftT 
l^Tt<fc^5fS8j8Hb7j<iitS. XliltifUl*:&ilL. C 

<fc<. fro. R21~R24ay»5:< ( tt— Oli. -COO 
H. -OH. -NH2, -NHR25x&tf'Jv ; ;l/gfr6 

i*fiiSM~4<Dg. ISHSKKfl:**. Xtt3?*fliKflak 

xC(IX) 
[<b1 2] 

R'° 




(DO 



f5fBit(IX)t£. M3 Fe. R uXteO s©gf?a 
fo X3 li, /\ny>I? ( -SO4 . -CIO4, - 
OH. -CNXti-SCN^a-To Mi. 0. 1Xli2 

^ir. r3i~r36(j % Tkmrn?. na^vai?* -n 

O2 * -COOH. -OH. -NH2 . -NHR37, % 

«fct*U S6oWTt.J:<, fro. R31~R36£E>'J>& 
Oti. -COOH. -OH. -NH2> — N H 
R37x(it°'J i>';USfreStR*n^ 1 O^it, R 
37(±. B^tlT^Tt^t^^UI ~4<7)Bgffl5Sl^b 

3: (X) 

Hbi 3] 




(X) 



BuIBSt (X) M4 fc. Fe. RuXliOs<Df^£ 
«-To R41~R51i;iu 7k«H^ /\ny>JK?. -NO 
2. -COOH. -OH. -NH2s -NHR52 S j^m 

m~i 0©SB)ftSi^<b**S, 3?Sft&fb*attk X 

U»U g&oT^Ttcfc<. fro. R41~R51(D>>&< 
<ht>— Oti. -COOH. -OH. -NH2. -NHR 
52xit¥>) v;USfreSJR^n«. 1 O^Stt,, R52(i. 

i^jnT^Ttii^tsi ~4(onsiisaiK<k*ji6 
S. 5Z.ii7?SSSi^<b7j<^S^a-ro 

St (XI) 

[<bi 4] 




(R M ) , (X 1 1 



(7) 
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SutBxt (XI) M5 li. H2 s Mg, T i O. VO> 
Mn, Fe> Co, Ni, Cu, Zn, GaOH, Ga 
C K I nC I, Xli. SnO^it. R61~r64& % 

Tkmm 1 ?. /\af>^ -N02 . -cooh, -o 

H, -NH2, -NHR65 % gg^Sf 1 ~ 1 0 COSiffi^Be 

li«IiI5SL> CtlSli. Sl^lclWIDTi&oTtJ: 
1>U I6t5t^Tt.J:<, fro. R61~R64(7)'>fe< 
<tt— Oli. -COOH, -OH. -NH2 3Z.li-NH 

MfbTkl^S^a-ro k. I, m&tfnti. 1Xli2£a 

To 

3t(XII) 

[<b 1 s] 



(xn) 




bu1E5£(XII) M6 li, H 2 > Mg, Zn. N i . C 
o. C u5U*P d*m?» R71~R78^ V TktSJF.?, /\ 

S.1~4t7)7';l/=l*->g, B&I*ftT^Ttcfc^j*iiti£ 

i~i oomsummitymm. xiig^nT^Ttct 
t^#^M<b7k^s^a-r= ai ~A4ii, i^jni 

t^T^,cfet^35SlKBe^b7J<«S3^:^i^«31S^SL, fro 
Cine > tD'J>^:< <bt— Oli. -NH 2 -NHR79, -O 

H3£i£— c 00 h T*B&*ft7c:7 x - xii fc° 'J v 

4C7)Sga6®|g5<b7j<^g, Xli7?#J5S^fb7j<^S^g-r o 

it (XIII) 
[ftl 6] 

, «, ^ 

N-A 5 (XIII) 



A'- N 




HuIBiCttlll)*. A5 I*. -NH2 -NHR81 V -O 
H . -COOHSLX li fc? 'J ">*/HT'l»J *1/ct?§JB. 

BtbkBss l < anffiBBHiukBS* xi* t° g -;>'; ug 

*«r. R 8 Ui. ■**ftT^T s t.«tU'»B8il6ai ~4t7) 

[001 1] <4> *mte-is\ mtrzyn&zmE 
< 1 >frs< 3 xot^-f n^tcsattcye^^irtts?* 



[0012] < 5> mmn^^z : Mm^n^-tia) 

1 >frz<4>o)^?ftbHzim<Dyt¥mftw.mi:-&z> 
[0013] <6> Kwmw°jfeizmmztirc—*i 

^buIb< 1 >6^<4>©i,N-rn*Ht:iBiE(7)7 l d^^ 
mas* % z. t t r a 

[0 0 14] 

( i ) % (i i) stfd 1 1) (o^rtLt^m^n^t^ 

SIS LTttWiS^ffM U#SfeiiHb£%CD'>fc: < 1 t> 

[0 0 15] -¥aS{*c7)Stt- 
HyIB¥sP<*<t: LTl*. <?J^«\ SHb^?>. SHbXX. 
Hb^v^fx SHbffiifi. mb-r>->">^ SHb- 

[0 0 16] i5!B¥«tt©Sttc7)Jf$tt. 

icoi,NT^i-:sijpg(±75: < , s wkjs uraiasi-r * 

T25oTt»<fclA, «#c7)S«c7)lf^ iSttBHttftlBi. 

[0017] -a (I) , (ID &TJ0II) ©l^fftfr 
TBlSrftSftStt- E*lS©fl;*1fctts TtB^TS* n 

So 

(Y1) B Rl (COY2) n ( 1 ) 

(Yl)„ R1 (NCO) n (ID 

(Yl) ra R1 (Y3) n (Ill) 

{SU SulBiC (I) , (II) Rtf(lll) Y1 li, J\ 
Ufyffi.^ -OR2. -OCOR2 % -OSO 

2 R2 s -COY4 , -COOR2 3Z.I*— (CO)20. 
=&«To Y2 « v /\nyyK?. -OH, -OR2. - 
OCOR2 N -OSO2 R 2 5?Ji (-O-) 1/2 

To Y3 It. -OH, — N H 2 Xli-NHR2 



(8) 
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§S»cD8BBfi&Sft7ki5tg, 3$«ft»{b*JM^(*4«fi3l 
R2 l±. a3Rai-2 0<OlBifift«fb7k* 

[0 0 18] tulBxC ( I ) T**tl*fb^»4>Ki*«£ 
LTte. WT0Mb£» (1-1-1-49) A\ lulBSi 
(II) «*n*<b^*<0ftf»«tLTtt. ttTOMb** 

(i i- 1-1 1- 5) t\ SufB(iii) T«*n*{b$»a) 

LTte, ttTOfc** (Ml -1-1 1 1 -1 

2) 3b\ *h^ft»»C*tfSh*o 

[0019] ^PPSI [CICH2 COOH] ••• 

( I -1 ) . "*nP7 7 -fe*;l/*P«J K [C I CH2 CO 
CI] - (1—2) N ^PPRl^f Jl/ [C I C H 
2 COOCH3] ■ • • ( I - 3) . ^PPBilfib 
[C I CH2 COOC2 H5] • • • (1-4). 3-^ 
P07Pt°t>i [CICH2 COOH] ••• (I- 
5). 3-^PP7PWz;l/<7PiJK [CI (CH) 
2 COCI] • • • (1-6). 3-^7PP7PW> 
l^f ;l/ [C I (CH 2 )2 COOCH3] • • • (I- 
7) % 2-^DPyPW>ll^b [C I (CH 2 )2 
COOC2 H5] • • • (I -8) . 4-^PPlgM [C 
I (CH2)3 COOOH] • • • (1-9) . 4-^P 
P?^'J;l/^P'J K [C I (CH2)3 COCI] 

(1-10), [CI (CH 2 )3 

COOCH3] • • • (1-11). 

[0 0 2 0] 4-^PPfF®X5 L ;U [C I (CH2)3 C 

00C2 H5] • • • (1-12) . 8-^pp7t->^y 

-f/U?P'J K [C I (CH2)7 COCI] (I- 

1 3) . 8-^PP^$>iy^ [C I (CH 2 )7 

c o c H 3] • • • (1-14), 8-?nn*<7$ym 

X^l/ [CI (CH 2 )7 COC 2 H5] • • • (1-1 

5) . ya=Emm [B r CH 2 COOH] • • • ( I - 

16). ^P^TMl^l/^P'J K [B r CH 2 COC 
I ] • • • (1-17), ^P^fftS/fJb [B r C H 

2 cooc H3] • • • (1-18), ya^mm^Tfr 

[B r C H2 COOC2 H5] • • • (1-19), 3- 
^P^^PtltVi [Br (CH2)2 COOH] • • - 

(I -2 0), 3-^P^E^Ptl 0 ^-;^>P l J K [B r 

(CH2)2 COC I] • • • (1-21). 

[002 1 ] 3-^P : EyPtl 0 ^->^y^;l/ [B r (C 
H2)2 COOC H3] • • • ( I - 2 2) , 
PfcT^VKx^U [Br (CH 2 )2 COOC2 H 5 ) 3 ] • 

• • (1-23) , 4-^P^ElSg! [B r (CH 2 )3 C 
OOH] ••• (1-2 4) , 4-^^^ U/l/^P 
UK [Br (CH2)3 COC I ] • • • (1-25), 
A-yutmm^Tlls [Br (CH 2 )3 COOCH3] • 

• • (1-26), A-Jn^MMJL+fr [Br (CH 
2)3 COOC2 H5] • • ' (1-27), 8-T?P^E7f- 

[Br (CH2)7 COOH] • • • (1-2 



8) , 8-^PW^y^P'JK [Br (CH 2 ) 
7 COC I] • • • (1-29) . 8-^Pi*^^> 
W.*?^ [Br (C H2)7 COOCH3] • • • (1-3 
0) . S-^P^^VgpZ^U [Br (CH 2 )7 C 
OOC 2 H5] • - • (1-31). B-FWm [I CH 
2 COOH] • • - (1-32). 

[0 0 2 2] 4-^PP5SiS [4-C I PhCOO 
H] • • • (1-3 3) . 4-^PP'O^-Ol/^P'J 
K [4-CIPhCOCI] ••• (1-34). 4- 
^PPSSfiyfil/ [4-C I P h COOH3] • • • 

(1-3 5) . 3-^^111 [3-BrPhCO 
OH] • • • (1-3 6) . 3-'7P : E^> > y-</l/^P 
'JK [3-BrPhCOCI] ••• (1-37). 3 
-7Pmtf^fil/[3-B r PhCOOCH 3 ] - 

• • (1-38). 4-7P ; E$If» [4-BrPh 
COOH] • • • (1-3 9) . 4-7n : E^>^;l/ 
^P'JK [4-BrPhCOCI] ••• (1-4 

0) . 4-7P ; E$li^fil/ [4-Br PhCOO 
C H 3] • • • (1-4 1). 3-3-KfiMB [3- 
I P h COOH] • • • ( I -4 2) . 
[0 0 2 3] 4-3-KfiIfB [4- I PhCOO 
H] . [4-IPhCOOC 
H3] • • • ( I -4 4) . 4- (^QP^fiW 
^y^;L/[4- (C I CH2)PhCOOCH3] • • • 

(I -45) . 4- «7no*?)ls) <OV<(iWuV 

K [4- (C I C H2) P h COC I ] • • • (I-4 
6) . 4- (^PP^W) «JftM>7iU [4- (C 
ICH2)PhCOOCH3]- • • ( I - 4 7) . 4- 
(?n=E**)\,) ^^^pijF [4- (BrCH 
2)PhCOCI] • • • (1-48) , 4- (^0^^ 
SMi^fJl/ [4- (B r CH2)P hCOOC 
H 3 ] • • • (1-49) , <Vy7>l2-^PPXf 
;b [CICH2 CH2 NCO] ••• (11-1). -TV 
i/7>M3-^PP7iZib [3-C I PhNCO] • 

• • (11-2) . 

[00 24] ^Vi/T>m4-<7nuyx-)\y [4-C 
I PhNCO] • • • (11-3) . *Vz/7>M3-7 
Pi7i3 [3-BrPhNCO] ••• (II- 
4) . YVi/7>i4-7P : E7iZib [4-BrPh 
NCO] • • • (11-5) . 4-^7PP-1-7^/- 
;U [C I (CH 2 )4 OH] ■ • • (111-1), 2-^P^E 
X^y-;U [BrCH2 CH2 OH] •••(III- 
2) . 1 1 -^P^E- 1 -0^tJd/-H [Br (C H 
2) 11 OH] • • • (1 1 1- 3) . 1 2-T/P^E- 1 - K5 5 
l3/-}\, [B r (CH2)120H] • • • (IM-4) . 4 
-Onu^sz/foTfo^-il [4-C I PhCH2 O 
H] • • • (111 — 5 > . 4-^7PP^x^^;U7';!/P- 
;l/ [4-C I PhCH2 CH2 OH] • • • (III- 

6) . A-ya^yn^^y^-n [4-BrPh 

C H 2 CH 2 OH] • • • (III-7) . 



(9) 



<8IH 2000-82506 



[0025] 3-^PP7Z'J> [3-C I P h N H 2] 
• • • (111-8) , 4-^PPT 7 — U> [4-C I Ph 
NH2] ' • • (MI-9) . 3 -yWET-V > [3-B 
r P h N H 2] • • -(111-10) > A-^n^T-'J> 
[4-BrPhNH2]- • - (1 1 1— 1 1) , 4-?QP 
'Ov^UT'HV [4-C I PhCH2 NH2] • • • (III 
-12). 1k£tfWf&tl*o £33. Ctl5©iC^ 

rphj ii7iz;i/MSf. cnsii. iliiTS 
SLTtil^U 2«J.X±=£Gffl§LT*,<fcl\> 
[0 0 2 6] CtlSO^Tt., MJtl^<k? 

wmmo&mvk. immmmmM^. tsbsc (iv) t 
a*ft*a;i/#>»»b*si, xi*. tibiC (v) t* 

Y4 -R1 -COY5 (IV) 

(1U IIjIEiC (IV) ^ Y4 R^Y5 it. /\py>JR? 
?SU CttSliSCHcl^)— TS^Tti^U 
TC'TtxfclA, R1 li. tafflXli^§SfflcDI!i8Sj£gHb* 

Y4 -R1 -NCO (V) 

ffiU fufSit (V) Y4 (i. /\ay>S?4g-r„ 

[0027] -ftJWfc**- 

ml3fe*{k^»t LTli. SulBiC ( I ) , (II) &tf(l 

id ot"-rn*i»7a*ti*<kd*tsjSLTft*ed* 

ff5J$U#£>t><DT-25tU;S'<i:<, TfBiC (VI) . (VII) , 
(VIII), (IX). (X) , (XI) , (XII) St/=(XIII)©t> 

[0 0 2 8] iC (VI) 
Hbl 7] 

R 4 R 4 

HO „ „ 0^ J^^O 

(VI) 



R"R ,£ N 




[0 0 2 9] fyfBit (VI) if, R4 , r5 RI/R6 

/\ny>Bf. -no 2 , -OH. B£3rtt 
T^Tt><kt^*ix1 ~1 0<D8lfa6)S6^k7k^S. Xti 

m^tiT^T^^^mmmitT^ms^mu ens 

R7 it, *iSIl^ XttKiSSM ~ 1 0WBgfi)5)K^b*^ 
S^^-Tc Zl it. TkiSI!?. -NH2 s -NHR8 , 
-OHSIi-COOH^fc R8 it. S&^ftTl^T 

Is 2, 3Xl±4^«-r„ nli, 0. 1Xli2^S"To 
[0 0 3 0] 5t(VII) 
[<b1 8] 




NR"R' S X'" 



(VI) 



[00 3 1] BulB5t(VII) *>. Rll. R12SU=R13 
»i, zkSiISi?, /\Pf>S : f> -NO2 . -OH, 

^txTi^TtcJa^jKiS 1 ~ 1 oa)Siffi5ffi5^b7k^g. 

t\ Ri4&tf ris^ Tkmm?. a^^nT^Ttcfc^ 
Ttcfet^^^bTk^s^^u cinetis^^isiL; 
^xiige«3ai ~i ocomftiiWimbTicmmzm?,, z 

2 li, jffiBT. -NH2. -NHR17, -OHXti- 

1 ~4<Dmmmmt^mm^m-r a xi-i*, *k:*>£ 

ST. mli, 1Xli2^a-r<, nli, 0, 1X(i2£3t 
T. IU RK Rl5stfRl6^$ST7j<mil?W^<DS 
T&£<h3\ Z2 li, -NH2 > -NHR16, -OHX 
it — C OO H &m L, n it, 1 Xli 2 ?5f 0 
[0 0 3 2] IC(VIII) 



[-ft: 1 9] 




(vm) 



[0 0 3 3] HUl5iC(VI M)tfi. M2 it, F e, RuXti 
Os©S?^t, X2 it. MP^VJS?, -OH, - 
CNXli-SCN^afo R21~R24^ TklSH?. M 
oyvgf, -NO2. -COOH, -OH, — N 

h 2 . - n h r 25, gg^ia 1 ~ 1 0 <oESBsmmaaknt 

U ISoWTU<> fr-P, R21~R24(7)^< i 
Oli. -COOH, -OH, -NH2. -NHR25 

jutt°>ji?)mfr*>mtRztizi-z>*mTo r25«, m 
xi*^#jK^<b7KXS^a-r<, 

[0 0 3 4] iC(IX) 
Ub2 0] 



(10) 



ftffi 2000-82506 




(DO 



[0 0 3 5] bu!BiC(IX)£K M3 li. Fe> RuXliO 

snmttmr* x3 i*. /\pyyBf, -S04. - 

C I O4 . -OH. -CNXli-SC N^-To nti. 



0. 1Xt±2^«-T<. R31~R36 ( ^ *j|tjl?. /\py 
Vl^fs -NO2. -COOH. -OH, -NH2. - 

n h r37 % 1 ~ 1 ocommmmit^mm. ^mm 

UT-SoTti^U S&oTl^Tt<fc<. fro. R31 
~ R 36ayj>£ < it- Oli. -COOH. -OH. — N 
H 2 . — N H R37 X (jeiJi/;US^eig^ti^ 1 c>£ 
STo R37fi. Bf£*ftT^TtJ:UKiiiiai~4tf>Bg 

[0036] it (X) 
Ut2 1] 




(X) 



[0 0 3 7] buISiC (X) cf>. M4 « % Fe, R uXtt 
OsCD^^a-To R41~r51(J s **fl(? % AD^V 
If> -NO2 > -COOH. -OH. -NH2. — N 
HR52, gyggM ~ 1 OOfliBSffilBSfkzk^S. 3?#S5ige 

TfeoTtxfc^U I6r3TWJ:<> fro. R41~ 
R51<D'J>&< <h*>— Oti. -COOH. -OH. — N H 
2 . — N H R52^lie'J v'VUSfrS^JR**!^ 1 o£S 
To R52li. S^*nT^Tt»cfcU^^1~4a5S&te 

[0 0 3 8] it (XI) 
[<b2 2] 

(R 61 ) h 




(XI) 



[0 0 3 9] MIESt (XI) MM*. H2 . M g . T 
iO, VO. Mn. Fe. Co. Ni. Cu. Zn. G 
a OH. G a C I . InCI. Xti. SnOSIT. R 
61~R64(£ x tKDEJS^?. /\py»^?. -NO2 . -c 
OOH. -OH. -NH 2 . -NHR65 X 
0<DJ|gffi«£giHbd<i?tS. S«*tlT^Tt,«fc^5f#^K 

ft**** summmmzmu ^nei*. stscrau 

T'feon<t^U M&oTl^Ttcfc<. fro. R61~ 
r64<^)/>^:< it— Oli. -COOH. -OH. — N H 
2 XI*- N H R65fr6ig#?3-ft£ 1 O^-flTo R65l*. 
B£*ftTl>TtcfcC^illIjn ~4 ©flgflS8egHb*3S 
S. XliT^fi^fbTk^S^STo k. I. mStfn 
I*. 15ZJi2£S-to 

[0040] iC(XII) 

[<b2 3] 



IX U) 




(11) 



^H32 00 0-82506 



[004 1] fylBit(XII) <K M6 tf N H 2 . Mg, Z 
NU Co, CuXliPd^Sfo r71~r78(J, 

t<fct^^lii~i 0(Dflga6«^k*^S. x»±«^* 

4« N H&*tiT^Tt<fct^#&ro{b*JiiSXte*IiSl 
SI5iL> ^cn5©'>5<t i t- Oli. -NH2 
-NHR79 N -OHXte-COOHT-B£5-*l/c^x- 

<b*s!i*£S-r. 

[0042] iC(XIII) 
Ut2 4] 

0. /^\ /^\ ,0 




M - A $ 



IX III) 



[0043] HijfBiC(XIII)ct>. A5 « v -NH2 ~NH 
R81, -OH. -COOHgL<tte'J^;UST«Jft* 



[0 0 4 4] iuIBit (VI) ?$£tl3<b6to£ LT& 
WT»c*-r<k$* (VI- 1 ~3 1 ) 2>\ ttlBiC(VII) T- 

m-ztizit&vntLTit. wT»cs-r<b^» (vn - 1 

~1 2) 6\ BuIB5t(VIII)7g*n^b^*!!)<!:LTIi, 
JJtTKSTfbdtt (VIII — 1 — 1 3) 6\ SilBSC(IX)T* 
tiZit&Wit LTti. tXTic^-r<b^% (IX- 1 ~ 
1 1) t\ MIBiC (X) -patS*i-5fls£»£ LTIi. J-X 
Tl=3*Tfl:«» (X-1~4) jf»\ SuIBfC (XI) T** 
tl&itatynil LTlis J-XTIC^-T^b^ (X I — 1 — 1 
5) Jb\ MIBit(XII) T«Tm^ib-&*5l<bLTIix J-XT 
fcjj*T<b£» (XII -1~6) fc\ iulBiMXIID-CS* 
ti&it&Vnt LTti. J-XTtcsmb^i (xni- 1~1 
9) jb\ ^n^nsfjiicwsn^o ctieu. in 

S47H£fliL.T J fc><fc^U 2SJ-X_t£#ffflL.T*,J:l,\ > 
[0 0 4 5] iC (VI) 
Ut2 5] 



(VI) 




[0 0 4 6] 

tan 





R 4 


R 5 




R 7 


Z 1 


Vl-1 


H 


H 


H 


H 


H 


Vl-2 • 


H 


Br 


H 


H 


H 


VI-3 


Br 


NO, 


H 


H 


H 


VI-4 


Br 


Br 


H 


H 


H 


VI-5 


\ 


1 


H 


H 


H 


VI-6 


Br 


Br 


3\4\5\6'- 
C! 4 


H 




VI-7 


1 


1 


3\4\ 5'.6'- 

ci< 


H 




VI-8 ; 


H 


H 


H 


H 


4' - COOH 


VI-9 


H 


H 


H 


H 


5* -COOH 


Vl-10 


Br 


Br 


H 


H 


4* - COOH 


VM1 


Br 


Br 


H 


H 


5' -COOH 


Vl-1 2 


1 


1 


H 


H 


4' - COOH 


VI-13 


t 


1 


H 


H 


5' - COOH 


VI-14 


H 


H 


4'- NO, 


K 


H 


Vl-15 


H 


H 


S'-NO, 


H 


H 


VI-16 


Br 


Br 


4' -NO, 


H 


H ? 


Vl-1 7 


8r 


Br 


5'- NO, 


H 


H 


VI-18 


1 


1 


4' -MO, 


H 


H 


Vl-1 9 


1 


1 


5' -NO, 


H 


H 


Vl-20 


H 


H 


H 


H 


4 , -NH, 



[0 04 7] 



im2] 



(12) 



^2 0 0 0-82 506 



<toS3 Wo. 


R* 


R 


R 


K 


Z 


VI-21 


H 


H 


H 


H 




VI-22 


Br 


Br 


H 


H 


4-NH, 


VI-23 


Br 


Br 


H 


H 


5'-NH, 


VI-24 


1 


1 


H 


H 


4'-NH, 


VI-25 


1 


1 


K 


H 


S'-NH, 


VI-26 


H 


H 


H 


H 


4' -OH 


VI-27 


H 


H 


H 


H 


5' -OH 


Vl-28 


Br 


Br 


H 


H 


4' -OH 


VI-29 


Br 


Br 


H 


H 


5* -OH 


VI-30 


1 


1 


H 


H 


4' -OH 


VI-31 


1 


1 


H 


H 


5'-0H 



[0048] 5t(VII) 
[<b2 6] 

R" 

R ,4 R H N 



[0 0 4 9] 
[g3] 




NR ,4 R ,S X' 



* Tin, 



Na 


R 1 ' 


R 1 * 


R ,J 


R M 


R 1S 


R'« 


V 


V 


VI-I 


H 


H 


H 


H 


H 


H 


K 


CI • 


VB-2 


H 


H 


H 


CH, 


H 


H 


K 


cio 4 - 


VI-3 


K 


H 


H 


CH, 




H 


H 


cio 4 - 


Vll-4 


H 


K 


H 




CA 


H 


H 


ci • 


YI-5 


H 


CH, 


H 


CA 


H 


H 


H 


CIO," 


VI-6 


H 


H 


H 


H 


H 


CH, 


H 


ci - 


VI-7 


K 


H 


H 


ca 


H 


CA 


H 


ci - 


VT-8 


H 


CH, 


H 


CA 


H 


C;H 5 


H 


cio<- 


VI-9 


H 


H 


H 


CA 




H 


4'-C00H 


ci- 


vn-10 


H 


H 


H 


CA 


CA 


H 


5' - COOH 


ci - 


vn-11 


H 


H 


H 


CA 


CA 


H 


4'-HH, 


CI" 


VH-12 


H 


H 


H 


CA 


CA 


H 


5-NH, | Cl- 



[0 0 5 0] jC(VIII) 
Ut2 7] 



Ml 



[00 5 1] 
[§4] 



&m 2000-82506 



No. 


R", R M 








VBH 


4* -COOH 


4- COOH 


Fe 


CI 


W-2 


4' -COOH 


4-COOH 


Fe 


OH 


Vi-3 


4' -COOH 


4- COOH 


Ru 


Ct 


W-4 


5* -COOH 


5- COOH 


ftu 


Br 


Vl-5 | 


4' -COOH 


4- COOH 


Ru 


OH 


Vffl-6 ; 


4' -COOH 


4- COOH 


- Ru 


CN 


vm-7 I 


4' -COOH 


4- COOH 


Ru 


SCN 


W-8 


4'-CH, 


4- COOH 


Ru 


SCN 


Vffl-9 


H 


4- (4°-C 5 H 4 M) 


Ru 


SCN 


WHO 


4'- (4* -CAN) 


4- <4 CT -CsH 4 N) 


Ru 


SCN 


W-12 


4' -COOH 


4-COOH 


Os 


CI 


\i-13 


4' -COOH 


4-COOH 


Os 


SCN 



4"-<yyi : 

[0 0 5 2] ft(IX) [0 0 5 3] 

Hb2 8] m 5] 




Ha 


R" 










R" 




(*'). 


K-1 


4-COOH 


4' -COOH 


H 


H 


H 


H 


Fe 


ci. 


K-Z 


4-COOH 


4--C00H 


4-COOH 


4'-cc<m 


H 


H 


Ft 


CI, 


K-3 


3- COOK 


3'-CC0H 


3- COOH 


3 - COOH 


3- COOH 


3' - COOH 


Ru 


ci, 


K-4 


4- COOH 


4' - COOH 


4-COOH 


4' - COOH 


4-COOH 


4-COOH 


Ru 


(CIOJ, 


K-5 


4-COOH 


4' -COOH 


H 


H 


H 


H 


Ru 


ci, 


K-5 


4- COOH 


4' -COOH 


4- COOH 


4' - COOH 


H 


H 


Ru 


so. 


K-? 


4- COOH 


4' -COOH 


4-CH, 


^-CH, 


4-CH, 


4*-CH, 


Ru 


ci, 


K-4 


4- COOH 


4'-C00H 


4-COOH 


4' - COOH 


4-CH, 


4'-CH, 


Ru 


(cio;, 


DC-9 


4- U'^HJi) 


4- (4"-CjH«M) 


H 


H 


H 


H 


Ru 


ci, 


K-1C 


4- COOH 


4- COOH 


H 


H 


H 


K 


Os 


ci, 


K-11 


4- COOH 


4-COOH 


4- COOH 


4' - COOH 


4-COOH 


4'-C00H 


Os 


ci, 



[00 5 4] it (X) 



Ut2 9] 



(14) 



00 0-82506 




[00 5 5] [S6] 



No. 


R 41 , R* 4 


R« R 4 ' 


R 45 , R**, R 41 . R* 


R 4 *, R 47 . R* R* 




x-i 


4-CCOH 


4' - COOH 


H 


H 


Ru 


X-2 


4- COOH 


4' - COOH 


4- CH 3 


4 - CH 3 


Ru 


X-3 


4- COOH 


4' -COOH 


4- COOH 


4'- COOH 


Ru 


X-4 


4- (4"-CtfJ0 


4*- (4"-C s H i N) 


H 


H 


Ru 



4"-CAH : HQ) 



[0 0 5 6] it (XI) 
Ut3 0] 



[0 0 5 7] 
K7] 



(15) 



^632 0 00-82 50 6 



Ma 


R* 1 




R 83 


R u 




X I -t 


4-NH, 


4--NH, 


4"- NHj 


4--HH, 


H, 


X 1 -2 


4-NHj 




4"- NH, 


4--NH, 


Fe 


X 1 -3 


4- NH, 


4' - NHj 


4**- NH, 


4"' - NHj 


CO 


X 1 -4 


4- NHj 


4'-^ 


4--NH, 


4"'-HH l 


Ni ! 


X 1 -5 


4-NH, i 


4*-M, 


4"-HH t 


4--KH, 


Cu 


X 1 -6 


4- NHj 


4'-NK, 


4"- Htij 


4"'-NH, 


vo 


X 1 -7 


4-C00H 


4* -COOH 


4"- COOH 


4"' - COOH 


H, 


X I B 


4-C00H 


4' -COOH 


4"- COOH 


4"' - COOH 


Fe 


X \ -9 


4- COOH 


4'- COOH 


4"- COOH 


4 W ' -COOH 


Co 


X 1 - 
10 


4- COOH 


4'- COOH 


4"- COOH 


4-' -COOH 


Ni 


X 1 - 

11 


4- COOH 


4' -COOH 


4"- COOH 


4" -COOH 


YO 


X 1 - 

1? 


4- COOH 


4' - COOH 


4 n - COOH 


4" - COOH 


TiO 


X I - 
13 


4- COOH 


4' - COOK 


4"- COOH 


4- -COOH 


GaOH 


X 1 - 
14 


3.4- (C00H1, 


3'. 4'- (COOH), 


3". 4-- (COOH), 


3". 4"'- (COOH), 


Co 


X 1 - 
15 


3. 4- (MOW t 


3\4*- (COOH), 


3", 4"- (COOH), 


3-, 4"'- (COOH), 


Cu 



[0 0 5 9] 
[18] 



ix in 



Ho. 


R n_ R zs 


A,~A 4 


M 4 


XII-1 


H 




H ? 


X U-2 


ti 




Cu 


X 11-3 


H 


-<©^ C0 ° H 


Co 


X II -4 


H 




Ni j 


X 11-5 


H 






X II -6 


H 
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